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Background: Studies of HIV-related risk in trans (transgender, transsexual, or transitioned) people have most often
involved urban convenience samples of those on the male-to-female (MTF) spectrum. Studies have detected high
prevalences of HIV-related risk behaviours, self-reported HIV, and HIV seropositivity.
Methods: The Trans PULSE Project conducted a multi-mode survey using respondent-driven sampling to recruit
433 trans people in Ontario, Canada. Weighted estimates were calculated for HIV-related risk behaviours, HIV testing
and self-reported HIV, including subgroup estimates for gender spectrum and ethno-racial groups.
Results: Trans people in Ontario report a wide range of sexual behaviours with a full range of partner types. High
proportions – 25% of female-to-male (FTM) and 51% of MTF individuals – had not had a sex partner within the past
year. Of MTFs, 19% had a past-year high-risk sexual experience, versus 7% of FTMs. The largest behavioural
contributors to HIV risk were sexual behaviours some may assume trans people do not engage in: unprotected
receptive genital sex for FTMs and insertive genital sex for MTFs. Overall, 46% had never been tested for HIV;
lifetime testing was highest in Aboriginal trans people and lowest among non-Aboriginal racialized people.
Approximately 15% of both FTM and MTF participants had engaged in sex work or exchange sex and about 2%
currently work in the sex trade. Self-report of HIV prevalence was 10 times the estimated baseline prevalence for
Ontario. However, given wide confidence intervals and the high proportion of trans people who had never been
tested for HIV, estimating the actual prevalence was not possible.
Conclusions: Results suggest potentially higher than baseline levels of HIV; however low testing rates were
observed and self-reported prevalences likely underestimate seroprevalence. Explicit inclusion of trans people in
epidemiological surveillance statistics would provide much-needed information on incidence and prevalence. Given
the wide range of sexual behaviours and partner types reported, HIV prevention programs and materials should not
make assumptions regarding types of behaviours trans people do or do not engage in.
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Previous reports on the health of trans (transgender,
transsexual or transitioned; see Table 1 for definitions)
people suggest this community is disproportionately
affected by HIV and other sexually transmitted infections
[1-5]. HIV prevalence estimates range widely, varying
from 11% to 86% among male-to-females (MTFs) in
studies included in a U.S. meta-analysis; summary* Correspondence: greta.bauer@schulich.uwo.ca
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medium, provided the original work is properprevalence measures were 27.7%, based on studies where
testing information was available, and 11.8% when using
self-report data [3]. In a recent international meta-ana-
lysis of 25 studies from 14 countries [6], overall HIV
prevalence was 27.3% in MTF sex workers versus 14.7%
in MTFs not engaged in sex work, 15.1% in cisgender
(non-trans) male sex workers, and 4.5% in cisgender
female sex workers. Overall, MTF sex workers had a 4-
fold increased risk of HIV infection compared with
cisgender female sex workers. High prevalences have
been observed even among youth. In a recent study ofd. This is an Open Access article distributed under the terms of the Creative Commons
rg/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
ly cited.
Table 1 Key terminology
Core gender one’s individual and core sense of being male or
female, both or neither
Cisgender refers to individuals whose gender identity is




a trans man or a female-to-male transsexual or
transgender person or a genderqueer person
along the masculine spectrum
Gender spectrum refers to the fact that gender occurs on a
spectrum, rather than as discrete categories; an
individuals’ sense of core gender may fall at
varying points along that spectrum
Genderqueer
persons
refers to people whose gender identities fall




a trans woman or a male-to-female transsexual
or transgender person or a genderqueer person
along the feminine spectrum
Medical transition
status
the extent to which one has undergone a
process of medically transitioning through use of
hormones and/or surgeries to allow biological
sex to more closely align with one’s core gender
Social transition
status
the extent to which one has changed the
gender in which they live their day-to-day life to
better align with their core gender; may involve
changing a name, using a new pronoun, and/or
changing gender-specific aspects of one’s social
presentation
Transgender describes people who vary from conventionally
prescribed gender norms
Transsexual refers to a person who identifies with a gender
that is “opposite to” that assigned to them at birth
Transitioned
people
refers to those who identify simply as men or
women with a medical history of transitioning
sex, and no longer personally identify as
transgender or transsexual
Trans people an umbrella term for a diverse group of people
including transsexual, transgender, transitioned,
genderqueer, and some Two-Spirit people,
whose gender identity or expression differs from
societal norms
Two-Spirit refers to North American Indigenous peoples
who identify with elements of both male and
female gender roles found in many traditional
cultures; some but not all will identify along a
trans spectrum
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reported having engaged in sex work, 19% self-reported
being HIV-positive [7]. While trans sex workers may
have elevated risk, it is not clear that this stems directly
from commercial sex. Studies have demonstrated that
sexual risk among trans sex workers may come primarily
from main partners rather than commercial partners
[8,9].
Compared to MTFs, there are few studies estimating
HIV prevalence among female-to-male spectrum (FTM)
trans people. Estimates range from 0% to 3% [3]. The only
study to date to present test-based HIV seroprevalencereported that 2% of FTMs in a San Francisco sample were
HIV positive, versus 35% of MTFs [1].
In the U.S., higher prevalences of HIV have been iden-
tified for African-American MTFs, with seroprevalences
as high as 63% [1]. Summary measures from a meta-
analysis estimate self-reported HIV positivity at 30.8%
for African-American MTFs, and seroprevalence at
56.3% [3]. Considering historical and contemporary dif-
ferences between the U.S. and Canada with regard to
colonialism, slavery, immigration policies and patterns,
and human rights policy, it is not clear to what extent
ethno-racial inequities observed in the U.S. may apply
in Canada. However, given the impact of experiences of
racism, HIV vulnerability among racialized groups of
trans people in Canada is a concern. Despite long-
standing recognition of HIV vulnerabilities among Abo-
riginal Canadians, concerns regarding HIV among Abo-
riginal trans people have only begun to be addressed.
Aboriginal people represented 3.8% of the Canadian
population, 8% of all prevalent HIV infections, and
12.5% of all new infections in 2008 [10].
Studies have described behavioural sexual risk factors
for HIV among MTFs in particular. These factors include
compulsive sexual behaviour [11], sex work [11,12], mul-
tiple sex partners [1], unprotected receptive anal sex
[13], and sex under the influence of drugs or alcohol
[13]. Having sex with cisgender men who have sex with
men [14], or having a partner of an unknown HIV status
[15], were also documented risk factors for HIV.
As with prevalence estimates, for FTMs there is less
information available about HIV-related sexual risk beha-
viours, though research suggests that some FTMs engage
in high-risk sex, in particular those who have sex with
cisgender male partners. Several small- to moderate-size
studies report high proportions of FTMs engaging in
high-risk sex, including unprotected receptive genital
and anal sex [1,16-18]. Among 22 FTMs participating in
an Ontario study of gay, bisexual and other men who
have sex with men (MSM), about one third reported un-
protected receptive anal sex in the past 6 months with a
partner who was HIV-positive or of unknown status
[19]; similar findings were recently reported among trans
MSM in one U.S. region [20]. While most research on
trans sex workers focuses on MTFs, FTMs also engage,
or have engaged in sex work. One of the earliest and lar-
gest studies of FTMs, in San Francisco, found that 31%
of FTM participants had a history of sex work or survival
sex [1].
This emerging body of evidence on HIV risk among
trans people documents extraordinarily high rates of
HIV within segments of trans communities, in particular
among African-American MTFs, and MTF sex workers
internationally. To date, the majority of studies looking
at HIV and HIV-related sexual risk behaviour have relied
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from jurisdictions outside of Canada, and are largely
based on MTFs living in inner cities or large urban cen-
tres, involved in sex work and/or accessing services
where they are more likely to come into contact with
researchers. While HIV prevalence among trans people
is commonly assumed to be high, very little is known
about HIV infection rates, testing rates, sexual risk beha-
viours, and even the socio-demographic structure of
trans communities more broadly, including those outside
of urban centres and not closely affiliated with organized
trans communities. This information is essential both to
more accurately identify those groups within trans com-
munities that are at highest risk for HIV, and to avoid
extrapolating from very high-risk subgroups to all trans
people, some of whom will be at no risk. In addition,
little is known about how socio-demographics and HIV-
related factors may vary in a Canadian context, which
differs significantly, for example, from that of the United
States. Socio-demographics are important, as proximal
sexual risk determinants (e.g. specific sexual behaviours,
sex partner numbers) can be better understood in the
context of the social determinants of health. This paper
seeks to describe socio-demographics, self-reported HIV
prevalence and HIV-related sexual risk among trans
people in Ontario, Canada’s most populous province.
Methods
Trans PULSE Project
The Trans PULSE Project is a community-based re-
search study of the health and HIV vulnerability of trans
people in Ontario. The project involves a long-standing
partnership between community agencies, academic
researchers, and unaffiliated trans community members.
A qualitative first phase was conducted, and the results
were used to inform the development of the survey, as
well as to develop and refine a theoretical model of how
structural and informational barriers to health care ac-
cess are created for trans people [21]. Research Ethics
Board approvals were obtained from The University of
Western Ontario and Wilfrid Laurier University. Results
presented herein represent findings from the quantitative
second phase of the project.
Sampling
Trans participants (n = 433) were recruited using re-
spondent-driven sampling, a method of chain-referral
sampling suited to reaching hidden populations [22,23].
Seeds, or initial participants, were 16 trans people who
were diversely situated, both geographically and demo-
graphically, and who served as members of the project’s
Community Engagement Team. Seeds each recruited a
maximum of 3 additional participants as the first wave;
these similarly recruited the second wave of participants,and so on. New potential recruits received a coupon
containing eligibility criteria and information regarding
the study, the different modes they could choose for par-
ticipation, and how to initiate the process on our survey
website or via our toll-free telephone line. Upon contact,
as well as through promotional materials, they were told
the survey should take between 60 and 90 minutes to
complete, and that the purpose of the study was to
understand the health of trans people in Ontario. Once 4
to 5 waves of participants were recruited, the number of
waves typically needed to obtain equilibrium (a stable
sample composition through successive waves), 22 add-
itional seeds were added. Recruitment continued from
May, 2009 through April, 2010, reaching a total of 10
waves. While participants could remain anonymous, re-
cruitment patterns were tracked using ticket numbers,
and the degree (number of other eligible people known)
was assessed for each participant. To be eligible, partici-
pants had to 1) indicate they were trans; 2) live, work, or
receive health care in Ontario, and; 3) be age 16 or older.
Trans was defined inclusively, and it was made explicit
to potential participants that they were not required to
have begun a social gender transition or to have under-
taken interventions to medically transition sex. This
broad definition of trans was made clear on recruitment
coupons, the project website, the letter of information
and consent, and the eligibility questions that partici-
pants had to respond to (online or via telephone) prior
to participating. Participants received a $20 gift card
honorarium, or could donate it to a trans-related com-
munity group; about half of honoraria were accepted and
half donated. Surveys could be completed online, via a
visually identical paper-and-pencil survey, or over the
telephone with language interpretation. In the final two
months of the study, $5 secondary incentives were added
for recruiting peers, including retroactively for partici-
pants for whom we had contact information; these did
not appear to impact recruitment.
Measures
Measures included demographics, sexual behaviour his-
tory and sexual risk measures, HIV testing history, and
self-reported HIV status.
Demographics
Socio-demographic measures included gender spectrum,
age, ethno-racial background, region of residence, coun-
try of birth, highest educational level attained, poverty,
and social and medical transition status. Gender
spectrum was classified as female-to-male versus male-
to-female. Not all participants identified as male or
female, and these were classified by direction of gender
divergence from birth sex. For example, an individual
who was assigned male at birth and identified as Two-
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group. Ethno-racial background(s) were assessed with a
check-all-that-apply question, and so totals will not sum
to 100%. Multiple survey items were used to categorize
into the broader ethno-racial group variable for analysis.
Participants who did not check “Aboriginal”, but who
indicated in another item that they were First Nations,
Métis, or Inuit were coded as Aboriginal. Those indicat-
ing only white background(s) were coded as white, and
after data checking, the remaining individuals were
coded as non-Aboriginal racialized people. In this paper,
the term “racialized” is used when describing people of
colour. This is consistent with usage recommended by
the Ontario Human Rights Commission’s guidelines,
which state that this term is “preferred over racial minor-
ity, visible minority, person of colour or non-White as it
expresses race as a social construct rather than a descrip-
tion on perceived biological traits” [24].
Region of residence was coded based on the first letter
of a participant’s postal code. Household poverty was
calculated using the Statistics Canada formula for low
income cut-off (LICO) applied to mid-points for house-
hold income categories. For reference, the LICO for a
household of 1 (in Canadian dollars) was $21,189; for a
household of 4 it was $42,378.
For social transition status, participants were asked to
indicate whether they were living in their core gender
full-time, part-time, or not at all. For medical transition
status, they were asked their current situation regarding
hormones and/or surgery, and indicated whether they
had medically transitioned, were in the process, were
planning to but had not begun, were not planning to,
were not sure, or that the concept of “transitioning” did
not apply to them. No particular medications or proce-
dures were required to be classified as having medically
transitioned, other than the participant’s indication that
the process was completed for them.
Sexual behaviours
Participants self-reported information on lifetime and
past-year sex partner numbers, and on past-year engage-
ment in different types of sexual behaviours, including
oral, anal and genital sex. For each, participants were
asked if such activities had involved flesh genitals, sili-
cone or latex, or fingers or hands, and how often they or
their partner ejaculated without a condom.
Overall sexual risk was grouped into three categories,
with high-risk sex defined according to Canadian AIDS
Society guidelines [25]: 1) no sex within the past year; 2)
low- to moderate-risk sex, including oral sex, or genital
or anal sex without ejaculate (or ejaculation with a con-
dom), and; 3) high-risk sex, defined as insertive or recep-
tive genital or anal sex with fluid contact. Sex without
fluid exposure also included sex where fluid exposurewas to non-flesh genitals, such as penile prosthetics. Par-
ticipants who engaged in “high-risk” activities, but only
in the context of sex with a single HIV-seroconcordant
regular partner or spouse were classified as low risk.
To assess history of sex work or exchange sex, partici-
pants were asked whether they had “ever done sex work
or exchanged sex for money or other resources (e.g. shelter,
drugs, food)?” Current sex work status was coded for those
who indicated sex work or escort work on a multi-category
item assessing type of paid work currently done.
HIV testing and status
Participants indicated whether they had ever been tested
for HIV, and if so the recentness of their last test. HIV
status was self-reported.
Statistical analysis
Frequencies were estimated using Respondent-Driven
Sampling Analysis Tool version 6.0 [26]. All statistical
estimates presented were weighted using RDS I estima-
tion techniques [22,27], based on the probability of re-
cruitment, to produce estimates for the Ontario trans
population. Weighting accounts for differences in net-
work sizes, as participants who are less well connected
are less likely to be recruited, as well as for differential
recruitment rates across groups [27]. This adjusts for
homophily, the tendency of people to know, and thus re-
cruit, people who are more like themselves. A modified
bootstrapping approach was used to construct 95% con-
fidence intervals [23,28], with 10,000 resamples through
recruitment chains. The enhanced data-smoothing algo-
rithm was applied [23].
While statistical tests designed for random samples
cannot be conducted using networked RDS data, vari-
ance recovery methods make possible the testing for
statistical significance of differences between two propor-
tions. Zou and Donner’s MOVER method was used to
construct confidence intervals around the difference in
proportions [29]. Where derived confidence intervals
excluded 0, differences in frequencies were determined
to be statistically significantly at p< 0.05.
Results
A total of 433 trans Ontarians participated in the study.
A network diagram showing the recruitment structure
of the sample is presented in Figure 1, coded for MTF
versus FTM gender spectrum and overall HIV-related
sexual risk. Maximum recruitment chain length was 10
waves beyond the initial seeds.
Socio-demographic results are presented in Table 2.
Estimates for age distribution showed a young popula-
tion of trans Ontarians, with 33% aged 16–24 years,
and only 9% over age 55. An estimated 33% of trans
people lived in metropolitan Toronto. The geographic
Figure 1 Recruitment networks for trans study participants in Ontario, Canada (n = 433). Triangle = female-to-male spectrum (FTM).
Circle =male-to-female spectrum (MTF). Grey=no sexual risk in past year (no sex). Blue=only low-risk sex in past year. Red=high-risk sex in past year.
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was similar for FTMs and MTFs with the exception
of Toronto and the surrounding south central Ontario
region. While a similar proportion lived in the com-
bined regions, FTMs were more likely to live in Toronto
than the surrounding area. Non-Aboriginal racialized trans
people were significantly more likely to live in metropol-
itan Toronto than were non-Aboriginal white trans Ontar-
ians. Among non-Aboriginal racialized trans people, about
two-thirds (62%) were born outside of Canada; most lived
in Toronto (65%) and Central Ontario (19%), and were
highly educated, reflecting general population patterns for
this group. We did not find evidence of depressed income
levels among non-Aboriginal racialized trans people rela-
tive to white trans people, as incomes were low across all
groups. An estimated 49% of trans people earned less than
$15,000 per year, and 34% lived in poverty, with household
income that fell below the Statistics Canada low-income
cut-off based on household size.
MTFs were less likely to be living in their core gender,
even part-time, than were FTMs. While the proportion of
trans people that had completed a medical transition was
similar between gender spectrums, a higher proportion of
MTFs were in the process of medically transitioning,
whereas a higher proportion of FTMs were planning to
medically transition, but had not begun. Though the three
ethno-racial groups did not differ with regard to living in
their core gender full-time, part-time or not at all, they
were quite different with regard to medical transition sta-
tus. In particular, while the proportion having completed
(by one’s own definition) a medical transition was again
similar across groups, non-Aboriginal racialized transpeople were significantly less likely than each of the other
groups to be in the process of medically transitioning (11%
vs. 41% for Aboriginal and 24% for white), and more likely
to have reported that the concept of transitioning does not
apply to them (20% vs. 6% and 8%).
Demographics for Ontario trans people were similar to
Ontario data from the 2006 Canadian Census with re-
gard to ethno-racial group, education, region of resi-
dence, and birth in or outside of Canada (census data
not shown). However, trans people were younger than
the census population, and had lower personal annual
incomes. Moreover, while overall ethno-racial distribu-
tions were similar to the Ontario population, our data
indicated greater ethno-racial diversity among FTMs
than among MTFs.
Sexual behavioural data are presented in Table 3. Over
the lifetime and in the past-year timeframes, trans people
were highly heterogeneous with regard to sex partner
numbers and types, as well as for the types of sex they
engaged in. The majority of trans people in all groups
were not at high risk for sexually acquired HIV within
the past year. A high proportion did not have any past-
year sex partners: an estimated 25% of FTMs and a sig-
nificantly higher 51% of MTFs. This factor contributed
to differences in HIV-related sexual risk profiles by gen-
der spectrum, with MTFs being more likely to be at no
past-year risk due to a lack of partner sex, but also sig-
nificantly more likely to report high-risk sex. An esti-
mated 19% of MTFs versus 7% of FTMs reported sex in
the past year that was classified as high risk. The most
common specific risk behaviours were receptive genital
sex for FTMs and insertive genital sex for MTFs. FTMs

















% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI
Gender spectrum
Female-to-male 53 (45, 62) n/a n/a n/a n/a 46 (19, 72) 49 (41, 61) 85 (71, 94)
Male-to-female 47 (38, 56) 54 (28, 81) 51 (39, 59) 15 (6, 29)
Age
16–24 33 (25, 43) 42 (30, 54) 25 (15, 38) 50 (19, 71) 34 (25, 45) 35 (19, 54)
25–34 29 (23, 37) 32 (22, 42) 27 (18, 39) 32 (16, 60) 29 (23, 39) 33 (10, 51)
35–44 16 (11, 23) 14 (7, 22) 18 (10, 28) 12 (1, 27) 14 (9, 21) 23 (8, 41)
45–54 13 (7, 18) 10 (3, 19) 15 (7, 22) 6 (0, 18) 13 (7, 19) 9 (0.2, 28)
55–64 6 (2, 10) 3 (0, 8) 10 (3, 16) 0.2 (0, 1) 7 (2, 10) 0.8 (0, 5)
65 + 3 (0.6, 5) 0 (−−, –) 6 (1, 11) 0.3 (−−, –) 3 (0.6, 6) 0.1 (−−,–)
Ethno-racial group
Aboriginal 7 (4, 11) 6 (2, 11) 8 (4, 15) n/a n/a n/a n/a n/a n/a
Non-Aboriginal white 77 (71, 84) 70 (61, 81) 87 (80, 93)
Non-Aboriginal racialized 16 (10, 22) 25 (14, 32) 5 (2, 9)
Ethno-racial background(s) indicated *
Aboriginal 6 (3, 10) 5 (2, 10) 7 (2, 12) n/a n/a n/a n/a n/a n/a
White Can/Amer/Euro 88 (83, 93) 84 (76, 92) 93 (87, 98)
East/South/Southeast Asian 7 (3, 12) 10 (4, 19) 4 (1, 7)
Black Can/Amer/African 4 (0.9, 7) 6 (1, 12) 0 (−−, –)
Latin American 3 (0.8, 6) 4 (0.8, 9) 1 (0, 4)
Middle Eastern 4 (1, 7) 6 (2, 12) 0.4 (0, 1)
Other 4 (0.9, 7) 6 (0.6, 11) 2 (0, 4)
Region of residence
Southeastern Ontario 15 (7, 25) 13 (5, 23) 16 (6, 27) 5 (0, 21) 16 (7, 28) 5 (0, 16)
South central Ontario 17 (11, 25) 9 (3, 18) 25 (16, 38) 26 (9, 54) 16 (11, 27) 19 (2, 41)
Metropolitan Toronto 33 (22, 42) 46 (30, 59) 23 (14, 32) 50 (11, 73) 30 (18, 37) 65 (42, 85)
Southwestern Ontario 27 (17, 39) 27 (15, 41) 25 (14, 40) 10 (0, 27) 30 (18, 42) 8 (0, 26)
Northern Ontario 8 (3, 16) 6 (1, 15) 10 (3, 19) 9 (1, 25) 9 (3, 18) 2 (0, 9)
Place of birth
Canada 81 (75, 87) 79 (69, 89) 84 (76, 91) 91 (71, 100) 90 (84, 94) 38 (20, 58)
Outside of Canada 19 (13, 26) 21 (12, 31) 17 (9, 24) 9 (0, 29) 11 (6, 16) 62 (42, 81)
Education
Less than high school 13 (8, 19) 14 (8, 25) 11 (5, 19) 15 (3, 30) 15 (9, 21) 2 (0, 7)
High school diploma 16 (11, 22) 21 (12, 28) 12 (5, 19) 18 (4, 37) 16 (10, 22) 18 (5, 32)
Some college or university 28 (22, 35) 25 (16, 34) 31 (22, 42) 34 (11, 61) 29 (22, 37) 25 (13, 43)
College or university degree 36 (28, 43) 32 (23, 42) 40 (30, 50) 28 (6, 53) 35 (27, 43) 40 (20, 59)
Graduate or professional
degree
8 (4, 12) 9 (2, 15) 7 (2, 11) 6 (0, 19) 6 (2, 10) 15 (0.4, 33)
Personal annual income
< $15,000 49 (41, 59) 52 (42, 65) 47 (37, 63) 61 (31, 85) 49 (41, 61) 48 (29, 73)
$15,000 - $29,999 21 (15, 29) 22 (13, 32) 21 (10, 31) 5 (0, 14) 22 (14, 31) 24 (5, 46)
$30,000 - $49,999 16 (9, 20) 20 (11, 28) 10 (4, 15) 6 (0.5, 17) 16 (9, 22) 18 (4, 29)
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Table 2 Demographics: Weighted frequencies for trans people in Ontario, Canada (Continued)
$50,000 - $79,999 7 (3, 11) 3 (0.7, 5) 12 (4, 20) 20 (3, 45) 7 (3, 12) 0.4 (0, 1)




34 (27, 42) 37 (27, 47) 31 (22, 42) 53 (21, 77) 35 (27, 45) 28 (13, 47)
Above LICO 66 (58, 73) 63 (53, 73) 69 (58, 78) 47 (23, 80) 65 (55, 73) 72 (53, 87)
Social transition status
Full-time in core gender 48 (41, 57) 49 (38, 61) 46 (37, 59) 43 (23, 79) 49 (42, 59) 44 (24, 63)
Part-time in core gender 30 (22, 36) 35 (24, 47) 24 (13, 30) 38 (7, 60) 28 (19, 35) 35 (20, 53)




25 (17, 32) 25 (15, 35) 25 (19, 39) 34 (10, 64) 24 (16, 31) 28 (11, 45)
In process 24 (19, 31) 16 (10, 22) 32 (24, 44) 41 (13, 69) 24 (18, 31) 11 (4, 20)
Planning, but not begun 27 (21, 35) 38 (28, 49) 15 (7, 22) 14 (2, 33) 30 (24, 41) 23 (7, 40)
Not planning to medically
transition
4 (1, 9) 6 (0.6, 14) 3 (1, 5) 0.7 (−−, –) 5 (2, 10) 0.6 (0, 2)
Not sure 9 (5, 17) 6 (2, 15) 13 (5, 21) 4 (0, 12) 9 (5, 15) 17 (0, 36)
Concept of transitioning
does not apply
10 (5, 13) 9 (4, 14) 11 (3, 15) 6 (0, 14) 8 (3, 11) 20 (9, 39)
* Ethno-racial background was a check-all-that-apply item, so totals will not sum to 100%.
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drunk or high in the past year than MTFs (42% vs. 22%).
MTFs and FTMs were similar in their historic and
current engagement in sex work. Within each group
about 15% had ever engaged in sex work or exchange
sex, and 2% reported current employment as a sex
worker or escort.
There were also differences in past-year sex risk by
ethno-racial group, though these primarily stem from
non-Aboriginal racialized trans people being more likely
to have had sex (low-risk) within the past year than non-
Aboriginal white trans people; there were no significant
differences in high-risk sex across ethno-racial groups.
Self-reported history of HIV testing and HIV status are
presented in Table 4. Self-reported prevalences of HIV
were 0.6% for FTMs (95% CI: not calculable) and 3% for
MTFs (95% CI: 0, 5). The estimate for self-reported HIV
prevalence appeared higher for Aboriginal trans people
(17%), however the confidence interval ranged from 0%
to 28% indicating little precision in this smallest group
(n = 35).
The self-reported prevalence of HIV testing was low,
with an estimated 46% of Ontario trans people (95% CI:
38, 55) having never been tested. While lifetime testing did
not differ between FTMs and MTFs, each of the three
ethno-racial groups differed significantly from the other
two. Aboriginal trans people were the most likely to ever
have been tested for HIV, followed by non-Aboriginal
whites, with non-Aboriginal racialized people least likelyto have been tested. An estimated 67% (95% CI: 46, 81)
of non-Aboriginal racialized people have never been
tested for HIV.
Discussion
This study contributes significant and critical informa-
tion to the literature addressing HIV-related risk in trans
communities. First, the study uses respondent-driven
sampling, which through design and analysis strategies
minimizes biases associated with convenience sampling
that are present in the published literature. The estimates
of HIV-related risk behaviours are considerably lower
than in studies where convenience samples were used.
Trans people were also more heterogeneous with regard
to sex partner numbers and types, as well as for the
types of sex they engaged in, with the majority not at
high risk for sexually acquired HIV within the past year.
A high proportion (one quarter of FTMs and half of
MTFs) did not have any past-year sex partners, contrib-
uting to low prevalences of high-risk sex. FTMs reported
unprotected receptive genital sex and MTFs insertive
genital sex as the most common high-risk behaviours.
Unlike other studies, high-risk sex did not differ across
ethno-racial groups, though HIV testing history did. Low
rates of HIV testing among trans people in Ontario were
reported, compared to other jurisdictions, with the low-
est lifetime testing among non-Aboriginal racialized
people and the highest among Aboriginal people. In
addition, while the focus of previous studies suggests that














% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI
Sex partner number, lifetime
0 14 (10, 25) 16 (6, 24) 15 (8, 25) 14 (0, 26) 14 (10, 25) 19 (4, 40)
1 13 (6, 19) 19 (8, 30) 10 (3, 16) 4 (0, 14) 13 (6, 19) 18 (4, 32)
2–4 19 (11, 24) 18 (11, 21) 23 (13, 31) 24 (9, 61) 19 (11, 24) 16 (3, 30)
5–9 20 (15, 30) 13 (6, 20) 22 (17, 36) 6 (0, 15) 20 (15, 30) 8 (2, 19)
10–19 17 (11, 25) 23 (14, 32) 12 (4, 18) 31 (0, 60) 17 (11, 25) 22 (5, 44)
20–49 8 (4, 12) 7 (4, 12) 9 (3, 15) 15 (4, 30) 8 (4, 12) 7 (1, 17)
50 + 8 (3, 12) 6 (2, 11) 10 (3, 17) 6 (0, 15) 8 (3, 12) 11 (0.2, 23)
Sex partners, lifetime
Trans men 18 (13, 26) 18 (10, 25) 9 (4, 14) 5 (0, 15) 18 (13, 26) 8 (3, 19)
Non-trans men 42 (32, 50) 45 (34, 57) 40 (29, 52) 54 (26, 79) 42 (32, 50) 46 (24, 67)
Trans women 16 (9, 22) 11 (5, 19) 19 (11, 29) 14 (4, 29) 16 (9, 22) 15 (3, 31)
Non-trans women 72 (62, 80) 66 (52, 77) 68 (55, 79) 45 (22, 70) 72 (62, 80) 54 (32, 76)
Genderqueer persons 25 (18, 35) 32 (21, 42) 12 (6, 20) 16 (4, 33) 25 (18, 35) 24 (10, 41)
Sex partner number, past yr
0 39 (33, 51) 25 (15, 36) 51 (40, 64) 35 (12, 64) 39 (33, 51) 22 (7, 39)
1 35 (26, 43) 43 (31, 54) 26 (15, 36) 24 (3, 55) 35 (26, 43) 39 (17, 59)
2–4 17 (12, 25) 20 (12, 30) 12 (6, 20) 9 (0.7, 23) 17 (12, 25) 13 (4, 30)
5 + 8 (3, 11) 12 (5, 21) 11 (4, 19) 31 (3, 63) 8 (3, 11) 26 (6, 49)
Sex partners, past yr
Trans men 8 (4, 13) 10 (5, 16) 4 (1, 7) 3 (0, 11) 8 (4, 13) 7 (2, 13)
Non-trans men 26 (15, 36) 21 (13, 31) 23 (13, 32) 45 (14, 67) 26 (15, 36) 23 (9, 46)
Trans women 11 (5, 16) 7 (2, 13) 14 (6, 23) 6 (0.1, 17) 11 (5, 16) 13 (2, 29)
Non-trans women 34 (26, 42) 44 (32, 53) 24 (15, 34) 14 (0.5, 34) 34 (26, 42) 39 (22, 65)
Genderqueer persons 8 (4, 14) 14 (6, 21) 3 (1, 5) 5 (0, 13) 8 (4, 14) 12 (3, 26)
Sexual behaviours, past yr *
Received oral sex 47 (37, 56) 60 (46, 71) 37 (26, 48) 61 (32, 85) 47 (37, 56) 66 (43, 83)
Gave oral sex 51 (41, 60) 61 (48, 73) 45 (35, 57) 57 (30, 86) 51 (41, 60) 72 (55, 88)
Receptive partner in anal sex 24 (16, 30) 28 (16, 38) 29 (19, 41) 40 (13, 70) 24 (16, 30) 47 (21, 65)
Insertive partner in anal sex 18 (11, 24) 26 (16, 36) 14 (7, 22) 7 (0.1, 21) 18 (11, 24) 44 (19, 63)
Receptive partner in genital sex 40 (32, 51) 57 (46, 68) 16 (8, 27) 17 (3, 40) 40 (32, 51) 51 (28, 69)
Insertive partner in genital sex 46 (36, 55) 55 (43, 66) 32 (21, 44) 23 (3, 49) 46 (36, 55) 49 (27, 76)
Fluid-exposed sexual behaviours, past yr **
High-risk receptive anal sex 2 (0.3, 4) 0 (0, 0.1) 4 (1, 8) 4 (0, 14) 2 (0.3, 4) 2 (0, 6)
High-risk insertive anal sex 2 (0.1, 4) 0 (−−, –) 4 (0.3, 9) 0 (−−,–) 2 (0.1, 4) 1 (0, 5)
High-risk receptive genital sex 6 (1, 11) 7 (1, 14) 3 (0, 14) 4 (0, 13) 6 (1, 11) 0.4 (0, 2)
High-risk insertive genital sex 9 (4, 15) 0.6 (0, 3) 16 (8, 26) 0 (−−,–) 9 (4, 15) 4 (0.2, 10)
HIV-related sexual risk, past yr
No risk (no sex) 38 (31, 49) 25 (15, 36) 50 (39, 63) 35 (14, 61) 38 (31, 49) 19 (6, 37)
Low/moderate risk 48 (38, 57) 69 (57, 79) 31 (20, 40) 60 (34, 83) 48 (38, 57) 76 (58, 90)
High risk 14 (7, 19) 7 (1, 14) 19 (10, 30) 4 (0, 14) 14 (7, 19) 5 (1, 11)
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Table 3 Sexual Behaviours: Weighted frequencies for trans people in Ontario, Canada (Continued)
Had sex while drunk or high,
past yr
32 (22, 40) 42 (29, 53) 22 (13, 33) 47 (14, 73) 32 (22, 40) 39 (17, 58)
Ever done sex work or
exchange sex
14 (8, 20) 15 (8, 23) 16 (9, 25) 35 (6, 62) 14 (8, 20) 13 (1, 32)
Current sex worker 3 (0.2, 6) 2 (0, 7) 2 (0.4, 4) 8 (0.1,19) 3 (0.2, 6) 0.2 (0,0.6)
* Genital and anal sex could involve penetration with flesh genitals, prostheses or toys, or fingers or hands.
** High-risk sexual behaviours are defined as involving flesh genitals (no prostheses or toys) and fluid exposure, other than with a long-term seroconcordant
monogamous partner.
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MTFs and FTMs did not differ in both their historic and
current engagement in sex work. Finally, prevalences of
HIV infection were lower compared with other studies
that used convenience sampling. Given low prevalences of
testing and low statistical precision, however, estimates for
self-reported HIV prevalence of 0.6% for FTMs and 3% for
MTFs should be interpreted with caution.
That our estimates for trans people were similar to the
broad Ontario population with regard to education, re-
gion of residence, and birth within versus outside of
Canada, support the success of our sampling method in
reaching trans people broadly. However, trans people
constitute a hidden population, and it is not known to
what extent trans demographics actually mirror popula-
tion demographics. To assume similarity would be to as-
sume trans people are born at, transition at, immigrate
at, and survive at rates proportionate to the population,
and there are reasons to expect that this may not be true.
Violence against trans people and suicide, in particular,
have been recently raised as serious health and equity
concerns [30-32]. These may seriously impact the sur-
vival of trans people, though little published research
exists. Immigration, transition and survival may also ex-
plain, to some extent, the reduced ethno-racial diversity







% % % 95% CI %
HIV testing
< 6 mos ago 9 (5, 13) 5 (2, 9) 16
6 mos to < 1 yr ago 11 (7, 17) 11 (5, 19) 11
1 yr to < 2 yrs ago 14 (9, 19) 15 (8, 21) 14
2+ yrs ago 19 (14, 26) 19 (11, 26) 18
Never HIV tested 46 (38, 55) 51 (40, 63) 42
Self-reported HIV status
Positive 2 (0, 2) 0.6 (−−, –) 3
Negative 75 (70, 83) 77 (68, 87) 72
Unsure 23 (16, 29) 21 (13, 32) 25
Rather not say 0.6 (0, 0.9) 0.8 (0, 2) 0.2that these differences were created in the process of net-
work-based data collection, through network structural
factors, or differences in recruitment or participation
across groups. Trans population estimates describe a
population that is younger and has lower personal in-
come than Ontarians broadly. A younger age distribution
has been observed consistently across trans studies. This
may in part explain low incomes, as income generally
increases with age, however high levels of employment
discrimination have been documented [33], and it is un-
likely that low incomes are simply an age-related effect.
Existing trans-specific or trans-friendly services, while
limited, are concentrated in Toronto. That two-thirds of
trans people did not live in metropolitan Toronto illus-
trates the need for development of trans-friendly services
in smaller Ontario cities and towns. A recent popula-
tion-based study, using a broad definition of transgender,
estimated that 0.5% of the adult Massachusetts population
was trans [34]. While it is not clear how this estimate
would apply to the Ontario population, as a population-
based estimate it represents the best information to date.
Applying this estimate to the 2008 population of
10,710,200 Ontario residents over age 15 [35] (to most
closely match the 16-year age limit of our study), we would
estimate that there are approximately 53,500 trans resi-









95% CI % 95% CI % 95% CI % 95% CI
(8, 23) 8 (0, 20) 10 (5, 14) 4 (0, 9)
(5, 19) 34 (13, 67) 8 (3, 12) 13 (4, 36)
(6, 21) 22 (0, 41) 15 (9, 20) 5 (0, 12)
(11, 29) 22 (7, 44) 23 (18, 34) 10 (3, 20)
(31, 54) 15 (3, 36) 44 (35, 54) 67 (46, 81)
(0, 5) 17 (0, 28) 2 (0, 2) 3 (−−-, –)
(64, 86) 50 (32, 89) 74 (69, 84) 71 (63, 94)
(15, 35) 24 (1, 55) 24 (15, 30) 23 (6, 37)
(0, 0.4) 9 (0, 17) 0.3 (0, 0.4) 3 (−−-, –)
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for FTMs and 3% for MTFs, higher than expected based
on overall population estimates for Ontario. In 2008,
there were an estimated 26,627 prevalent HIV infections
in Ontario [36], for a 2008 population of 10,710,200 resi-
dents age 15 and over [35], representing an overall HIV
prevalence of 0.25% or 1 in 400. Of these, it has been
estimated that two-thirds, or about 0.17%, were aware of
their HIV status [36]. Estimates from the current analysis
are that 2% of trans people (1.7% without rounding) self-
report HIV positivity, 10 times the expected baseline
value. However, given the width of the confidence inter-
vals and the high proportion of trans people that had
never been tested, it is not possible to accurately estimate
HIV prevalence from these survey data. As in any study,
there are limitations to this analysis. While estimates from
RDS have been shown to be statistically unbiased [27],
confidence intervals are wide. For this reason, point esti-
mates should not be over-interpreted, but rather inter-
preted with regard to the range of plausible values.
Self-reported HIV prevalence was lower than in other
studies with more urban, street-active samples (e.g. 11.8%
from a U.S. meta-analysis for MTFs) [3]. While existing
studies point to extremely high vulnerability to HIV within
segments of trans communities in some cities, our evi-
dence did not support the existence of such high levels on
a broader population basis in Ontario. Our estimates were
similar to, though slightly lower than, the self-report esti-
mates obtained in the U.S. National Transgender Discrim-
ination Survey [31]; prevalences of HIV and other sexually
transmitted infections in Canada are lower than those in
the U.S, in general. Whether between-study differences re-
flect effects of sampling high-risk versus broad population
groups of trans participants, differences related to testing,
or differences between actual HIV risk and prevalence in
the U.S. and other countries versus Canada is unclear.
While it is not a perfect remedy, Canada has human rights
protections in place for trans people (under the grounds of
sex) that do not exist in many other jurisdictions. Further,
within Canada, most health care services are freely
available to all Canadians, with administration and
delivery responsibilities falling on each province or
territory. Additionally, costs of specific surgeries asso-
ciated with transitioning are covered in some pro-
vinces and territories, including Ontario. Costs for
prescription drugs, including hormones, are largely
not covered by the public health care system, but are
lower than in the U.S. It is possible that existing pro-
tections may serve to mitigate some of the serious
effects of discrimination, and the health inequities
they produce.
It is important to note that self-reported estimates are
likely underestimates of actual HIV prevalence. About a
quarter of trans people reported that they were unsure oftheir HIV status, and about half have never been tested.
History of testing varied significantly by ethno-racial
group, but not by gender spectrum. Only 15% of Abori-
ginal trans people had never been tested, versus 44% of
non-Aboriginal white people and 67% of non-Aboriginal
racialized people. While we were not able to determine
why these differences may exist, it is possible that the
higher testing rates in Aboriginal trans people result from
inclusive campaigns targeting Two-Spirit people. Outside
of Aboriginal communities, campaigns targeting MSM, for
example, may not even seem relevant to trans MSM. It is
also possible that the greater awareness of HIV-related
issues in Canadian Aboriginal communities may also con-
tribute to increased perception of risk by Aboriginal trans
people or their health care providers.
It is surprising that HIV testing was so low, given that
it is free across the province of Ontario, and anonymous
testing is available in most jurisdictions. As a compari-
son, despite similarities in estimates of partner types,
MTF vs. FTM frequencies of sex, and transition status, a
survey of trans people in Virginia found that only 18%
had never been tested for HIV [37], versus 46% in our
study. It has been argued that Canada’s punitive HIV
non-disclosure laws, in place since 1998, may deter
people from testing [38]. In the context of HIV testing
services, barriers to inclusion can also occur due to eras-
ure of trans people at the informational and institutional
levels [21]. Erasure is the process through which trans
people, and by extension trans communities, are system-
atically rendered invisible through passive or active ex-
clusion, including the assumption that information on
trans people, or policies to accommodate them are not
relevant [21]. As an example, for many years the largest
anonymous HIV testing site in Ontario’s largest city had
“men’s days” and “women’s days” and when to attend –
and indeed the safety of attending – was unclear to po-
tential users who were trans. It is not readily apparent
which factors affect HIV testing, and to what extent
non-testing is due to low risk of HIV versus barriers that
prevent testing in moderate- to high-risk individuals.
The profile of HIV risk with regard to sexual beha-
viours is highly heterogeneous. In the past year, MTF
individuals were both more likely to have high-risk sex
and to not have partner sex at all. Population statistics
indicate that about 16% of a young- to middle-age adult
population will not have had sex in a given year [39].
That half of MTFs and a quarter of FTMs have not had
past-year sex is likely indicative of the difficulties trans
people face in finding romantic or sexual partners. Gen-
der spectrum differences may be due to a greater diffi-
culty for MTFs in finding good romantic or sexual
partners who will see them as their core gender sexually;
effects of hormonal treatments on sex drive may possibly
play a contributing role. Based on the comparisons of
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people were similar to expected population levels with re-
gard to having past-year partner sex; an estimated 81%
had sex and 19% did not. While non-Aboriginal racialized
trans people were more likely to be sexually active than
other trans ethno-racial groups, this did not correspond
with an increase in high-risk sex or in sex while drunk or
high, where proportions were similar to other groups.
While sexual behaviours—which could involve penetra-
tion with fingers, penile prostheses, or toys as well as flesh
genitals—were highly varied, most did not correspond to
high-risk (i.e. flesh contact and fluid exposed) activities.
Indeed, the greatest contributors to HIV-related sexual
risk were the two sexual activities some might assume
trans people are unlikely to engage in: receptive genital
sex for FTMs, and insertive genital sex for MTFs. For
MTFs at least, this differs from some previous studies. For
example, in one San Francisco study, of over 300 MTFs,
only 2 had insertive genital sex in the prior 6 months [1].
While most research on trans sex workers focuses on
MTFs, FTMs in our study were similar with regard to
sex work histories, as well as current sex work. Other
studies have documented high frequencies for sex work
among trans men in U.S. cities [1]. It is unknown
whether FTMs engaged in sex work while presenting as
male or female, and whether the frequency and duration
of sex work involvement is similar to MTFs.
Overall, the sexual risk profile observed for Ontario
trans people is quite different from the bulk of existing
studies. The breadth of the population, both geographically
and demographically, may provide a broader picture of
trans sexuality and health outside of urban centres. More-
over, it may be that effects of transphobic discrimination in
Canada are mitigated by the existence of legal human
rights protections and processes for redress, and by the
social safety net to the extent that it exists. While some
segments of trans communities in Ontario are at higher
risk than others, we do not see evidence of uniformly high
risk. Indeed, the majority of trans people were not at high
risk for sexually acquired HIV in the past year.
Conclusions
In most jurisdictions in Canada and elsewhere, epide-
miologic surveillance statistics for HIV do not include
trans people, despite arguments from researchers that a
demographic category should be created [8]. Because
data do not identify trans people, it is difficult to know
to what extent they are impacted by HIV. Moreover,
population health surveys that assess HIV-related issues
such as sexual behaviour or substance use very rarely in-
clude measures to identify trans participants, though
some surveys have recently added detailed measures
[40]. Additional population-level data, in the form of sur-
veillance statistics, probability-based population healthsurvey data, or trans-specific studies that take a large-
scale population approach are needed to provide an ac-
curate picture of HIV and trans health more broadly.
Self-reported HIV prevalence among trans people in
this broad population sample appears higher than
expected based on provincial levels, similar to another
broad sample in the U.S.[31], and lower than the very
high prevalences observed in U.S. and international
urban samples with heavy representations of street-active
and sex working MTFs. Additional research is needed to
understand with greater accuracy the distribution of
HIV-related risk within diverse trans communities, and
to develop programs and policies to protect those at
highest risk. Specific information on trans people outside
of urban centres, within ethno-racial communities, in-
cluding Aboriginal communities, and on trans youth are
needed. Moreover, qualitative or mixed-methods studies
may be useful in illuminating the experiences of trans
people with regard to HIV-related decision-making, test-
ing, treatment, and prevention.
Low rates of HIV testing make our self-reported preva-
lence difficult to interpret with regard to true HIV preva-
lence. Additional research also needs to be conducted to
examine reasons for the observed low testing rates
among trans Ontarians, and to explore why these may
differ by ethno-racial group. Trans-sensitive HIV testing
and prevention programs are needed throughout the
province. Trans sexuality is not easily captured in con-
ventional ways of thinking about HIV-related risk, and
our results caution against making any assumptions
about the types of sex trans people have, the body parts
they use, or who their sex partners are. This has implica-
tions for design of prevention and education programs.
Abbreviations
FTM: Female-to-male gender spectrum; HIV: Human immunodeficiency virus;
LICO: Low-income cut-off; MTF: Male-to-female gender spectrum.
Competing interests
The authors declare that they have no competing interests.
Acknowledgments
The research presented here was supported by an operating grant from the
Canadian Institutes of Health Research, HIV/AIDS Community-Based Research
Program (Funding Reference # 167492). Partners in Trans PULSE include the
Sherbourne Health Centre (Toronto), The 519 Church Street Community
Centre (Toronto), The University of Western Ontario (London), Wilfrid Laurier
University (Waterloo), the Ontario HIV Treatment Network, and Rainbow
Health Ontario. The Trans PULSE Steering Committee members are Greta
Bauer, Robb Travers, Rebecca Hammond, Anjali K, Matthias Kaay, Jake Pyne,
Nik Redman, Kyle Scanlon, and Anna Travers. The authors wish to
acknowledge the contributions of Roxanne Longman Marcellin in assisting
with data analysis, Rebecca Hammond and Nik Redman for early discussions
on this topic, Ayden Scheim for comments on the draft manuscript, Don
Operario and Preben Aavitsland for valuable reviews, the 16 Community
Engagement Team members and other contributors who worked hard to
make the survey what it was, the 85 trans people and 4 allies who
contributed to the first phase of the study that shaped this survey, and the
433 trans people who shared their experiences through their survey
participation.
Bauer et al. BMC Public Health 2012, 12:292 Page 12 of 12
http://www.biomedcentral.com/1471-2458/12/292Author details
1Epidemiology & Biostatistics, The University of Western Ontario, London,
Ontario, Canada. 2Department of Psychology, Wilfrid Laurier University,
Waterloo, Ontario, Canada. 3The 519 Church Street Community Centre,
Toronto, Ontario, Canada.
Authors’ contributions
All authors conceptualized the paper. GB conducted the analyses and drafted
most of the text. All authors contributed to drafting the background, collectively
interpreted the results, contributed to the writing and editing of the paper, and
approved the final version. All authors read and approved the final manuscript.
Received: 22 December 2011 Accepted: 20 April 2012
Published: 20 April 2012
References
1. Clements-Nolle K, Marx R, Guzman R, Katz M: HIV prevalence, risk
behaviors, health care use, and mental health status of transgender
persons: implications for public health intervention. Am J Public Health
2001, 91:915–921.
2. Elifson KW, Boles J, Sweat M: Risk factors associated with HIV infection
among male prostitutes. Am J Public Health 1993, 83:79–83.
3. Herbst JH, Jacobs ED, Finlayson TJ, McKleroy VS, Neumann MS, Crepaz N:
Estimating HIV prevalence and risk behaviors of transgender persons in
the United States: a systematic review. AIDS Behav 2008, 12:1–17.
4. Kellogg TA, Clements-Nolle K, Dilley J, Katz MH, McFarland W: Incidence of
human immunodeficiency virus among male-to-female transgendered
persons in San Francisco. J Acquir Immune Defic Syndr 2001, 28(4):380–384.
5. Sterling TR, Stanley RL, Thompson D, Brubach GA, Madison A, Harrington S,
Bishai WR, Chaisson RE, Betz-Thomas J, Bur S, Baruch N, Benjamin GC, Driver
CR, Kreiswirth B: HIV-related tuberculosis in a transgender network –
Baltimore, Maryland and New York City area, 1998–2000. Morb Mortal
Wkly Rep Surveill Summ 2000, 49(15):317–320.
6. Operario D, Soma T, Underhill K: Sex work and HIV status among
transgender women: systematic review and meta-analysis. J Acquir
Immune Defic Syndr 2008, 48:97–103.
7. Wilson EC, Garofalo R, Harris RD, Herrick A, Martinez M, Martinez J, Belzer M:
Transgender female youth and sex work: HIV risk and comparison of life
factors related to engagement in sex work. AIDS Behav 2009, 13:902–913.
8. Nemoto T, Operario D, Keatley J, Han L, Soma T: HIV risk behaviors among
male-to-female transgender persons of color in San Francisco. Am J
Public Health 2004, 94:1193–1199.
9. Wilson E, Garofalo R, Harris DR, Belzer M: Sexual risk taking among
transgender male-to-female youths with different partner types. Am J
Public Health 2010, 100:1500–1505.
10. Public Health Agency of Canada: Chapter 8: HIV/AIDS among Aboriginal people
in Canada. In HIV/AIDS Epi Updates. Public Health Agency of Canada; 2010.
11. Bockting WO, Robinson BE, Rosser BRS: Transgender HIV prevention: a
qualitative needs assessment. AIDS Care 1998, 10:505–526.
12. Edwards JW, Fisher DG, Reynolds GL: Male-to-female transgender and
transsexual clients of HIV service programs in Los Angeles County,
California. Am J Public Health 2007, 97:1030–1033.
13. Garofalo R, Deleon J, Osmer E, Doll M, Harper GW: Overlooked, misunderstood
and at-risk: exploring the lives and HIV risk of ethnic minority male-to-female
transgender youth. J Adolesc Health 2006, 38:230–236.
14. Bockting W, Miner M, Rosser BRS: Latino men’s sexual behavior with
transgender persons. Arch Sex Behav 2007, 36(6):778–786.
15. Schulden JD, Song B, Barros A, Mares-DelGrasso A, Martin CW, Ramirez R,
Smith LC, Wheeler DP, Oster AM, Sullivan PS, Heffelfinger JD: Rapid HIV
testing in transgender communities by community-based organizations
in three cities. Public Health Rep 2008, 123(Suppl 3):101–123.
16. Kenagy GP, Hsieh C-M: The risk less known: female-to-male persons’
vulnerability to HIV infection. AIDS Care 2005, 17:195–207.
17. Sevelius J: “There’s no pamphlet for the kind of sex I have”: HIV-related
risk factors and protective behaviors among transgender men who have
sex with nontransgender men. J Assoc Nurses AIDS Care 2009, 20:398–410.
18. Chen S, McFarland W, Thompson HM, Raymond HF: Transmen in San
Francisco: what do we know from HIV test site data. AIDS Behav 2011,
15:659–662.
19. Myers T, Remis R, Husbands W: Lambda Survey Technical Report: M-Track
Ontario Second Generation Surveillance. Public Health Agency of Canada M-Track Study; 2007. Retrieved from: [http://www.lambdasurvey.ca/home.nsf/
pages/lambda/$file/Lambda%20Technical%20Report.pdf]
20. Reisner SL, Perkovich B, Mimiaga MJ: A mixed methods study of the sexual
health needs of New England transmen who have sex with
nontransgender men. AIDS Patient Care STDS 2010, 24:501–513.
21. Bauer GR, Hammond R, Travers R, Kaay M, Hohenadel KM, Boyce M: “I don’t
think this is theoretical; this is our lives.” How erasure impacts health
care for transgender people. J Assoc Nurses AIDS Care 2009, 20:348–361.
22. Heckathorn DD: Respondent-driven sampling: a new approach to the
study of hidden populations. Soc Problems 1997, 44:174–199.
23. Heckathorn DD: Respondent-driven sampling II: deriving valid population
estimates from chain-referral samples of hidden populations. Soc
Problems 2002, 49:11–34.
24. Ontario Human Rights Commission. Policy and Guidelines on Racism and
Discrimination. Retrieved from [http://www.ohrc.on.ca/en/resources/Policies/
RacismPolicy/view]
25. Canadian AIDS Society: HIV Transmission: Guidelines for Assessing Risk, 5th ed.
2004. Retrieved from [http://library.catie.ca/pdf/p25/22303.pdf]
26. Volz E, Wejnert C, Degani I, Heckathorn DD: Respondent-Driven Sampling
Analysis Tool, version 6.0.1., Ithaca, NY: Cornell University. 2007.
27. Salganik MJ: Variance estimation, design effects, and sample size
calculations for respondent-driven sampling. J Urban Health 2006, 83
(Suppl. 6):i98–i112.
28. Salganik MJ, Heckathorn DD: Sampling and estimation in hidden populations
using respondent-driven sampling. Socio Meth 2004, 34:193–240.
29. Zou GY, Donner A: Construction of confidence limits about effect
measures: a general approach. Stat Med 2008, 10:1693–1702.
30. Clements-Nolle K, Marx R, Katz M: Attempted suicide among transgender
persons: the influence of gender-based discrimination and victimization.
J Homosex 2006, 51(3):53–69.
31. Grant JM, Mottet LA, Tanis J, Herman JL: Harrison J. Keisling M: National
Transgender Discrimination Survey Report on Health and Health Care.
National Center for Transgender Equality and the National Gay and Lesbian
Task Force; 2010.
32. Scanlon K, Travers R, Coleman T, Bauer G, Boyce M. Ontario’s trans
communities and suicide: transphobia is bad for our health. Trans PULSE e-
Bulletin 2010, 1(2).1-2. Retrieved from [http://transpulseproject.ca/
documents/E2English.pdf]
33. Bauer G, Nussbaum N, Travers R, Munro L, Pyne J, Redman N. We’ve got
work to do: workplace discrimination and employment challenges for trans
people in Ontario. Trans PULSE e-Bulletin 2011, 2(1).1-3. Retrieved from
[http://transpulseproject.ca/documents/E3English.pdf]
34. Conron KJ, Scott G, Stowell GS, Landers SJ: Transgender health in
Massachusetts: results from a household probability sample of adults.
Am J Public Health 2012, 102(1):118–122.
35. Ontario Ministry of Finance: Ontario Population Projections: 2008–2036, 2009.
Queen’s Park. Retrieved from: [http://www.ontla.on.ca/library/repository/
mon/23011/295464.pdf]
36. Remis R, Swantee C, Liu J: Report on HIV/AIDS in Ontario, 2008. Ontario HIV
Epidemiologic Monitoring Unit, 2010. Retrieved from: [http://www.phs.
utoronto.ca/ohemu/doc/2011/PHERO2008_report_final_rev_Sept2010.pdf]
37. Xavier J: Honnold JA, Bradford J: The Health, Health-Related Needs, and
Lifecourse Experiences of Transgender Virginians. Virginia: Department of
Health; 2007.
38. Milloy M-J, Kerr T, Montaner J: Ending Canada’s HIV trials. CMAJ 2012, 184
(2):264.
39. Chandra A, Mosher WD, Copen C, Sionean C: Sexual Behavior, Sexual
Attraction, and Sexual Identity in the United States: Data from the 2006–2008
National Survey of Family Growth. National Health Statistics Reports, 36,
Hyattsville, MD: National Center for Health Statistics; 2011.
40. Bauer GR: Making sure everyone counts: considerations for inclusion,
identification and analysis of transgender and transsexual participants in
health surveys. In What a Difference Sex and Gender Make: A Gender, Sex and
Health Research Casebook. Canadian Institutes of Health Research: Institute of
Gender and Health; 2012:59–67.
doi:10.1186/1471-2458-12-292
Cite this article as: Bauer et al: High heterogeneity of HIV-related sexual
risk among transgender people in Ontario, Canada: a province-wide
respondent-driven sampling survey. BMC Public Health 2012 12:292.
